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This paper presents the design of a CMOS programmable slew rate operational amplifier

based upon a newly proposed concept, that is a switched parallel current subtraction circuit

with adaptive biasing technique. By utilizing the newly designed circuit,

it was proven that

slew rate was linearly controlled and power dissipation was optimized. If the programmable

slew rate amplifier is employed into mixed signal system,

it can furnish the convenience of

timing control and optimized power dissipation. Simulated data showed the slew rate ranging
from 5.83V/ s to 41.4V/us, power dissipation ranging from 1.13mW to 4.1mW, and the other
circuit performance parameters were proven to be comparable with those of a conventional

operational amplifier.
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Fig. 1. Basic topology of programmable slew

rate op amp.
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Fig. 3. Circuit schematic of (a) the pro-
grammable slew rate circuit and

(b) MOSFETs, M25 and MZ26.
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Fig. 4. Circuit diagram of (a) programmable
slew rate op-amp and (b) conven-
tional op-amp.
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Table 1. Comparision of three DACs’ per-
formance as a value of external
digital signals.

digital settling ! conversion .D(?W:e?
signals | time Insec]| rate dissipation
: | i | MHz| ImW ]
0001 136.6 7.32 6.07
R-2R DAC [ e e
with 0100 83 12.05 ! 7.37
Programmable & = - b -
slew rate op 1000 64.7 1516 ' 9.09
amp - e e s
1111 16 21.74 12.11
R-2R DAC with P ap -
conventional op amp 272 368 53
Current cell matrix .
2 5 297
DAC 281 3.52 2.27
# 2 ‘é‘ 7}'&] I_Jo "17]9’}’ XHEH/“‘ \A%‘

%714 2AZEA ¥

Table 2. Small signal characteristics of
programmable slew rate op-amp
and conventional op-amp.

Programmable

slew rate op- amp Conventional op-amp

Open loop Gain |dB] 72 72
Phase margin [degree] 60 60
Unity gain frequency 12 12
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